I. Definitions.-Crossing-over in any region of a chromosome decreases the crossovers in near-by regions. This fact, discovered early in the work with Drosophilal and interpreted consistently with the chiasmatype hypothesis,2 was termed "interference."3 The term "coincidence" was applied to the "ratio of observed double crossovers to the chance expectation." It is apparent that coincidence is an empiric measure of genetic data useful in predicting results of crosses, whereas interference refers to the interpretation of cytological events that may be inferred from the data.
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II. Analysis of Coincidence Data.-The first extended analysis of coincidence data was made by Weinstein.4 He found that coincidence of double crossovers for eosin-ruby was 1.0 with sable-forked, 0.9 with forkedfused and 0.7 with forked-cleft; i.e., there is a shortage of double crossover chromosomes for regions beyond sable-forked; (for distances nearer than eosin-ruby to sable-forked, coincidence was known to have shown progressively lower values, being zero for distances less than 15 map units to the right of eosin). This was interpreted to mean that the "section included between the two crossovers ofna double tends to be of a particular length."5 For the X chromosome, the modal length turned out to be about 46 map units. There are, however, two apparent objections to the experimental and analytical procedure here involved. (1) In all of the experiments cited above only four loci were used. There were, it turns out, numerous undetected double crossovers, and some singles were probably also undetected. The influence of these uncontrolled variables on the coincidence values was not known and could not have been predicted but can scarcely be disregarded. A further objection (2) can be urged, namely, the arbitrary analytical procedure of discarding the triple crossovers from his double crossover classes. His argument that another mechanism was involved is unsupported. Weinstein (6) 20, 1934 It is obvious from this table that for regions widely separated, large percentages of undetected doubles are associated with coincidence values smaller than 1.0. It is also apparent that the data of Weinstein are approximated by this type of treatment. These findings are advanced in support of the objections previously urged to the older analyses.
It might have been expected that comparable data for the autosomes would yield similar results. (1) tx (2) , (3) (4) (S) (6) L (7) A recalculation of some comparable data from the II chromosome,7 given in table 3, shows that the same relation does not hold in its simple form. This table shows that coincidence increases with distance but does not reach 1.0, even for sections not situated in the same arm. On the other hand, it has been repeatedly demonstrated8 that crossing-over in one arm of the autosomes of Drosophila is completely independent of the other arm with the exception of regions close to the spindle fibre. The contradiction suggests the presence of an error in the theoretical derivation of coincidence.
III 10 2, 4, [6] [7] [8] [9] 4, The ratio of double crossovers obtained over expected, under these conditions, may be termed the "fraction realized," and is shown for chromosomes X and II in tables 5 and 6. 4 7,5-0.6 1,7-0.9 2,7-1.1 3,7-1.0 4,7-0.7 5,7-0.6 6,7-0.4 7,6-0.4 These tables show for both chromosomes that interference disappears at some distance and never reappears. Table 6 also shows that the two arms of the II chromosome are independent except for regions near the spindle fibre (near purple). Similar calculations on less comprehensive data for chromosome III9 yield results which fit the interpretations here given and will be more fully treated in another place.
Since this method of calculation, restricted to chromosomes with two or fewer crossovers, is able to reconcile data hitherto contradictory, it has a practical superiority over the older methods of calculation. It has a theoretical advantage as well. It will be recalled that Weinstein argued for the elimination of 1, 2, 3 crossovers from coincidence calculations of 1, 3 because different conditions were involved. It is only an extension of his argument to point out that, since a crossover in any region is affected by the crossover relations in most others, the mutual influence of pairs of regions is significantly expressed only when other regions are not altering this influence. The "fraction realized" then is a direct measure of the uncomplicated influence of one region upon another.
IV. Discussion.-It is apparent from what has already been said that the validity of coincidence as ordinarily computed remains unchanged when it is desired simply to predict the frequency of particular classes in an experiment involving previously tested loci. For that purpose, the method of calculating interference here used, although related to coincidence, has not yet been adapted. But the ordinary calculation of coincidence between non-adjacent regions has little theoretical significance and, as has already been shown in the case of the II chromosome, may lead to conclusions inconsistent with other data; these anomalies will disappear if interference is calculated as here suggested. Thus, different methods of calculation for genetic prediction and cytological interpretation must be used.
There remains t'o be given an interpretation for the findings that interference does not reappear once it is reduced to zero. It seems altogether likely that there is no modal length, and that all lengths above a certain minimum (which fall in the region giving interference) are equally likely to occur. A comprehensive analysis of this and other problems raised must await the completion of experiments involving chromosomes completely marked.
Note.-Graubard10 has used the calculation of fraction realized from my table 6 to verify his conclusion concerning the independence of the two arms of chromosome II. The present writer does not concur in the interpretation there given from the computations on the model of my table 3.
